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(54) METHOD FOR SIMULATING RADIATION NOISE 

(57)Abstract: 

PURPOSE: To reduce the number of wirings for executing simulation and 
to shorten time required for simulation and design time by providing this 
simulation method with a function forjudging the existence of simulation 
execution in each wiring. 

CONSTITUTION: A parameter forjudging the existence of simulation 
execution is inputted to a parameter input part 8 by an operator or read 
out from a data base 7. For example, clock frequency, the waveform, 
amplitude, rise time, fall time of each signal, duty, wiring length, the 
dielectric constant of a base, and the thickness of a dielectric substance 
are used as parameters. The function 10 forjudging the existence of 
simulation execution judges the existence of simulation execution in 
each wiring by using these parameters. A radiation noise simulation 
executing part 1 1 applies radiation noise simulation to wiring whose 
simulation necessity is judged. 
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•V//z sec] SfflH*££K:J:0, 
fflb^Dy^Hifclfc, «^«JEE©K*i*«t^a[-6±7i« so 
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mx\xny*-9\t>w> 

«ffi©«fi©«*«^©fi['6±*»OI^MT?aiofc«3j«l 
0 0cm- MHz • V/m s e c T&S £ i€rlS^Lfe 
9K£V>T^5/-*A#«8T«SKm-fllCA 
D^fc«fc:3TAabfc«-ElK©*SL [cm] , ^D-y 
*H*»Cfc [MHz] , m^«ffi©lS4iA [V] , -» 
^©5t6±^D«pWr r [ W sec] &m^T (7) 5$ 
©£fflS:H-#-rS. £©tt£v 5 =l k--> 3 >g|ff ©W 
St£#iJ»rT£ 1 OK^^T^^/ — ^A*ffl8TA*"b 
tC4 [cm-MHz -V/Msec] £ (7) 
^TifcfeU 1 0 0 cm • MHz • V/m s e c£JLk© 

ff "5. 

L • f c • A/r r>C4 ••• (7) 
^©ISStel 2K::$3^T5 ; -r7«7V-|\ >^**H 
«IBttgS^:i:{;tii^T-5c y5al/-> 3 >WST 
&^E£lfIC>^Tte->=3.b-->3 ^fTfcttfcJ^fc 
tt6 12t^Tffl*t5. ^T©B*^OViT*S* 
tfmiJ-ZtlltfcZii. 1 3 H*3ViT45[*ty-f X©ySa 
I — -Va^S^TfS^fiJ&^WWb. ttftfy-fX© 
^<ySal/-: 'ymy^n^ffom^. ->5 3- b 
—>3 >*ff©*«l€:flJ»f-r?>A^^-^$:^S-r ; &« 
— *A2/«8K:BS?>4teE£fT'3. £U:©<t5 
H, ySal/-/3 >*ff©*^*W»f-r*/tv^ — ^ 
<hbTE$lft. ^P>>i7^^fC, ffi^*JE©S<i©«$r 

m ^<DtL% ±.ffi <o mm-n-m ~? itm *m v ^ ^ t \z «t o m 

L*»fcffi^WT** ; p«B©i'Dy^Bj|![». 
#«EE©fiS*JJ:tfm^©i[-6±**0«flRlfc-&r3^. «fc 

0iE5t^>'5ib-->3 >Slfi : © ; fi"*l$#iJtliT-rs^i^ 

-V3 v^ffo^sww-r*^^^— 4«^©a 
^^-^tc-fe^bTSfbt-^., H6fi»»y-fX5fi*JB 

©trik H7tt#«»»^*^5tt»«|^©€l*MlT 

[0 0 3 1 ] mmM6. WIE3(!JfiW5K:*^T. ->Sa 
b- -> 3 >ftff <omi& SWSffTS 7 ^ —9 £ b TiB^ 

s> truyi/m&ik, imnmomm^ m^©it*»±^ 

«JE©SH. a-6±«*0I^MfiJ:tXa«©R«{*:J»^ 
■afc*#tiE*ft:->5 3.l'— >a >HfT©#MSW»f-r 

7 -f X© yii b-va > (Ci^g7S:/1 — ^Tab-Si^ 

p-7^^is^c, ■ft^©&^, fie, ft-&±a*Di*ra, 
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(7) 

11 

r A •> 9 y X ^43 «fc XS'y 5 n. V- v a > ©# M £ W 

ttffiC5!6<B, ^m#©JS£©«£ft-*l©3i^±#9l$P«g 
TfiJ^fcfflC5 [cm2 -MHz -V/usec] £A 
7Jl-3fc©T&D> «Atf««»m-fflCAD4?Sffl^T 
^U-^fcJ: 0 A*Sn4*r-i"?-7 7 <fc OR* 
&£tt3=, 08©<fc5&E8l6, i/7>H2 

tsS«#:©ff£d [cm] KJ*0rr*ffi£&*. foTK io 
4 *JtW3£»fr*4: (6) SCH (8) £©£3 

emax=K4 -L- f c - A- d/rr (8) 

^tLTEiHg, ^Pyi7«»»» fi^*ffi©tgtg, B| 

*#w©as«#©i:%±7&*D«rBiTat>fc«c 5 [c 

m2 -MHz • V//isec] d t \Z «fc 0 , & 

->a >*ff«)**SS*«»f-ra/15^-^C 5 tLT*IS 
fi, 9uyim&».. «#*ffi©fi«is«ktf««#J?© 
»Ste^©ft%±#DI$fflTr«o;fc4M*5 cm2 • MH 

z ■ V/^sec?$>5ut^£Lfci^ 9fc:fc^ 

lfc§iiffl*SL [cm] , *ny*H*!Scf c [M 

Hz], mnni£om<mA [v] . fc*»©ar&_t#toiis 

fflrr [ysec] , KW&ffd [cm] £fflt^T 
(9) 5£©£S£ff-^T&. £©ffi£>"3il/-v-a > so 

HfT©W^i**J»ff * 1 OlC&^TA^y.-^A^gBS 

TA*LfeC5 [cm2 -MHz -VAsec] <h 
(9) it£ffl^TJ£feL 5 cm2 -MHz -V/yse 

c £JLttf)E*§!fc*tt 1 1 fc43^Tfe*ty-fX<Ov5a.l/- 

L • f c • A • d/r r>C4 - (9) 
■€-©tS*Hl 2 C*V»Tt^X^H. 7 r 'J>^»*^ 
t&GIt £B& £ ffl 73 f * . ">5al/->3> 
fc^EiBIKO^THi/^ i ->a >#fr:bft&#>o 

**ffl*Snfcft:6tf, 1 3l;fe^TM/'fXWy5a 

****<->5 3.U—>a>€Sfllff5»^. 

-va >*fr©W*&ipJ»f-r-&/ , «5^-^sa5M-r*« 

««#»©«*#*©ftfc±#?)l$KlTWofcBSm> 



a >^ft(Dmm&mm-?z> £ uttf-ftm 

{fcf*. 0 8 117-f ? D7 h U y 7HM5©B)rffiBlT* 
■6. H8C*ViT6ttBII. 9H^7>K, 30t±^« 

[0 0 3 2] ^Jg^J 7 . El 9 te#ig"3S©*S6#l 7 
feWy-f X©->3 ~>3 >JS©7D-ft-h - ? 

9<DXiin* 9 -^SEEowftiswa'j-rssc* 

[0 0 3 3] H9t'*5V^T, n?*-?<DXtlffi8\t, 
MX tfftW 7 -f X© v 3 n. 1/- -> a > fcttSfc/l 7^- 

0«rW. 3t-6T*«D«fM, ra-f^ESfi. £«© 

ft, Affl**Wl->*>;M9^/ , «9.*— :**M©*r*i£ 

x-^^— x7«ko**a*n*. w^tf/i^,*— *a 

fcl*U0cm2 'MHz •V/wsecWct^ 
i£SLfc«£-, 9K43V>T/15;*-*A#«8TW1»! 
ShfflCAD«l:J:OA*Lfc^Ei»©fiS'L [cm] , 
^□y^«**f c [MHz] , {8^«ffi©«liA 
[V] , m^(D±L-t>±tfK>mm z r [tfsec] , it 

^ffd [cm] sfflvvr (9) ^©^a^n-^-r^.. c 

7^-^*»8TAAbftC5 [cm2 -MHz-V 
/Msec] t (9) S^fflV>TJtKb5 cm2 • MH 
z • V/m s e c£t±©EHH^^Tti, ^©*S*SrW 

V^T^M 7 -f X©->5 a > 3 > ti^S/^A° 7 * — 37 

7^-^*fIt5. ^©^SrilDjgbffW 
y-^©^5£€r^Si-r?>E^^<^oAc»^*-5)^ 
tt^nK±A^^-^©^5E^fi : t)^Vi*-&t'Hl 1 \z 
&^TWl%[/-1 X<D'yS.=LV—i /3 y^tro. ^<DU^ 

«tt.£KHi*-r*. 3tT©E*fc^T*3*A*lH#3n 
1 3Klfe^Tif[Wy'fX©">5 3.U—>3> 

*»7-r*3^af5*>sw»fi/, x©7i«*#<'> 

Sal"— > a >5rSSfr'5*'&^, A°^y-^^M©# 



¥im ¥6-309420 



(8) 

13 

m u m -r s a° y * - 9 £ ^ s-r s a/^y * - ? a 

My-fX«yial/— >a > zmft-f zmztift / 
X©Ai*&B2iSS£:Px>.yi7U A7*-*CD^IE£nJ1tl 
b £ _ «h tc J; D $ W / -f X <D =s 5 a. V —\ V a > 1 1 , 

13ft (1 3H*V»TNofc&*lHl|R) ^ / >^<-T5^i: 

[0 0 3 4] HSS^J8. WE*««7k*ViT, 

7 *-*CDA;/j8 Zftomft. ZtllzmW) IT U T)V9 

■lAiz/ty*-? swot * jpjsij-r * n 

7*-$^^<D^m<D*m\l 5*5«ttK9, 1 0COjiS*CO 
tBTjl 4*ff 5Z\£lz&r>^ J;OfP*a**J:<r*Cl 

[0 0 3 5] tmW9 .010 «#3§iiCD#lj!i0!l 9 

gll 0\Z&^T, 7ii^—^^—X. 8ttA*7 

ttZmWrzmm, 10tty5al/-ya>Iff©t 20 
&£WWrf -g>«t£, 9bliy5al/-y3>*fTrofi 

iiy-->a >HfTgK, l 2fi^5a.u— >a >i^*wai 

[0 0 3 6] 01 OlZ&^TrtyX — ^OAM8ll 
01 A tilSW y-TXcD->5a.ly—>a> fci&gte A 7 / - 

inu Affi7^^A->*>x^A^*-^McD**s£ 

WBFf-r-sA^^-^^ATjf^fecoT^D. ^Aiii»a 

StlSfrx— :5"<— X7 =kpic3>.j££ft5o ^IxJSA^ 
;* -37 A^SK 8 \Z& H TA 5 * —9 WW* S^WFrf 
SA^-^C 5£bTjmft, ^nyi'HiftSc, 

TfJtjfcffi^l 0 cm2 • MHz • V/m s e cT*§ 40 
ttfiKUbfcf^. 9 afc^T/^/— :*A7J«8 
r*S»tfffl C AD^tCcfc 0 A73Lfc#iEHOfi$ L 

[cm] , j?D«^Hi»f e [mhz] . m^^n&v) 

SfiA [V] , «^<Dtf^±*tOB#p B 1r r [/x s e 
c] , mmWWd [cm] SfflUT (9) 5t©£i2£ft 
»T5, i©ffi£A5*-^S©W«£fiJ»r-r3 1 5 
Kfc^TA^*— *A7j8B8-eA7JbfcC 5 [cm2 • 
MHz -V/wsec] i (9) SSffl^TJtRL 5 c 
m2 • MHz • V/> s e c EJLhCDEHlro^TH. 



-5 ^ H £ n.^_hA 5 * - 9 ©^M Sfrtott 
CttlfcO^T V ~7°X"$>-£> 5 ly v' 3 >HfT©*2g© 
f«r 1 0 ^iftir. A9^-^A*«8lr*^T, 

•/SaU-ya >ltfT©W£l£«BlT-r-5A 0 5>*-;5'C 2 
tl/T«K*4:^ny ^ 1 0 0 cm • MH 

zTJ&5itS8gbfci^ 9 biZiD^T^y^—9 
A)jffi8 X°%0WWLmm C A D3£KJ;o TXJlV fz&&m 
©ft£L [cm] iilny f c [MHz] £ffl 

(2) ^(D&m&Etn-rZo r©iSy5aI/—y 

a^ffo^riiisWK'rsi o^43^ta^^-^a^j 

^8TA?7LfcC2 [cm- MHz] i (2) ^^rfflV^ 
TJtilEb, 1 0 0 c m • MH z ^±©E*^fc* it 1 1 \Zj$ 
V»TiJtW/-fXOv3ik-va>5rff 3» tOlSStt 
1 2 tiSV^T^-CXyiy-l'. ^'J >^fe-2)V^ifBitg« 
^ i* \Z m 73 f * . v.5 a V— is 3 > V » E18 1 
O^T(Jy5al/-ya >^frt>tli^^ofc^ tSr 1 2 

tcfcZtt. 1 3 C*tiTft»V'fXO>'3 3.U— >a > 

*^M-T?>»^HA^^-^A?7SI5 8 frKOiiiESff 

y^b, ^y *-?<DmjE%BimiZLfzZ\tlZ£<0WtM 
/^X©ySal/-/3>l 1, v=3.1y->'3>^* 
<Di±i^l 2, HTPPJIWl 3*ff5lel»: (1 3tr*l>TN 

1 0 (c43V^T#E^O->3iI/— '>3>M'tr0y^M 

M/^fXy^alz-ya^l l\Zfrfr%m 

wsfi<-rsnt^T*.s. «t^T. Ktn^Mssit-r 

[0 0 3 7] Slig^l 10. 011 «*%BJ(75*^#iJ 1 0 
Sr^T^*fy-rXC0v5ily-i>3 >*a07P-ft 
-hTf$>So II 1 (C43^T, 7«^-^^— X, 8« 

rty*—?<DAljm* dwtyt—pmziomtezwfli 
•tZ>ttm%-tZ>mm, 10iiy5al/-y3>ifrffl 
WMSWK-r-BWfiB. HttM^X&ySal/-y 
3>*fTg|5, 1 2fi^5iU— >a >^*W{iS73g|5, 1 

*W»fL/>t»*Offl*», 1 5 HA 7* -^5© was 

[0 0 3 8] «KE**«9C*V»T. 
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tt, #J A «tttt /-fXffly5aU—>3> ic&gte A 5 

±**D«fWI, ft-6T#«3l#RK xa.-7-^Ei**. £ 

JSffi; Affi^^r A >X#^A y i - 9®M.<Dti% 
^•pmt^^y^-^H^Tfys. =l U—>>3 >Hff <om 

tM7/-?C 5 1 iLT^SSfi, 9u<y>/M&&, 
B#KT?fiJo^tt*U 0 cm2 -MHz • V/jisecT 
8TfcaffifNBCAD«*K:J:D A*Lfc#Elfc©fi£L 

[cm] » iruyi?m&iikfc [mhz] , m^nm<D 

WMA [V] > ffi^©5i*»±^DB#fHr r in s e 
c] . ^*#:ifd [cm] £ffll^T (9) ^.(D&m&m 
ClOlSS/X^^-^XEW^SWWr* 1 5 
l:*HT/t7/-^AM8TA*lfeC5 [cm2 • 
MHz 'V/(isec] £ (9) ^Srffl^TJfc&L 5 c 
m2 -MHz'V/jtsec «±©ffi«|tc:o^Ttt, -?- 
©tt**fU»J*SS©tHa« 1 4fctti#U I\H-97k 
M 8 l^^T 1" X©y S a l/—> a 

a 7 ^ «t u^g ntfA 7 ^ - 9 £H© was £ 

W»J'r*/l7^-^&3ESr*. £U:©»ffr£il0i6l/ 

* * i vti d neji± a y * - 9 ©^s z ft t> is. v 

Hli*(D^T7 7 f ta5^y5al/-y3 ^-HfT©*!"*© 
WW 1 0 'vStr. A°7^-^A^gB8fc43V^T, 
•>5al/-y3 >*fT©#*£ffl#rT3A5*-*C 5 
2tbT^8Sft. fS^*EE©iI«;J3 «fc 

5i^©4^ ±ffl <0 StWT't J ItHttfiC 
5 1©#j}Tib4 5cm2 -MHz • V/(isectt 
9C4JV»TlH|Cbfc (9) j£©£52£-?-© 
1 0££l^Tv5aU— ^3>llfT©WaS£ 

(DmflkZVmirZftt ->5 i V—. /3 >g|fT ©WlSSrfU 

£5©#*ft*JWr*fcafctt*UfcSEi*©l9£. v 
5 >a >*ff©^*SSWWr-r4«tL.T«fflt?* 



(9) 

■5. /l7/-^t5© Wi^->5 a l/-> 3 

>Hff ©WM^^S A 7 * ©!§:€$ X (Dtztb y 
5al^-y3>5fT7E80W^<^^fci5 > ^ftf 

a >a >£fT3Ei$©gc£3I9J&fI{;:-f 3 
[0 0 3 9] 

[fgBJ©x&3l] W*SlfflMy<XOy5i^y3 

i:*fl/T->SaL'->'3 >*fr©#*E£*iJ»T-r-5^itg£ 
wwfcflWEfcbfc©-?, tti*y-f x©->3iW— ^'3 > 

&llfTt"*E«UBR£^&<T3££K:J:D, ttSty^f 
XyS a 1/-/3 >K:*^««fW*JBiirr*vl 

[0 0 4 0] «f*S2Cift**y-f XOS'SaU'— 5^3 > 
Tjtete, §if*^l©fc©£fc^T, ySal/-y3>i 
20 fT©#fcSWWT4t>©£LTEttftSm>fc«J«K:l, 

[0 0 4 1] B*930My-fXffly$al/-y 3 > 
Tjffite, 1 COfeCOtCfeViT. ySil/-y3>* 

ffro^SWW-TSfeWtUTEIftfttHjftJkSffl^it 
fltJGjcfcLifcOT, ->3a.I/—>3>*ffW*M*W»f-r 
* A y / t UTSSfi <h 57 n y * ^fe^CD«$:ffl Vi 

[0 0 4 2] BfS4©|i!lf/'fXOy^al/-y3 > 
yjffi«, M*«l©t>©K:feViT, y5al/-/3>ll 

ffl V > tr L it <D T\ v- 3 a V— v 3 > <7>*« 2r 

C0tg1itr-&o/t. J; 0 IE?t7i •>5al'-y3 >Mft<D^ 
[0 0 4 3] W*JS5C0«[Wy-fXOv-3il/-->3 > 

->a ^ffOWMSWWft* S/^^^-^tL/TEIIfit 
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=k tf<I^©3: *> ±# 0 Bf W K £ -3 tz , ct 0 -> 5 a. 

[0 0 4 4] W*^6C0S!tW/'fX<Dv5ilx~->3> 
Tjffifi, W*^ \(D*><D\Z$>^T, y$al/->3>H 

b/t©?. ->s =l is— is a ynncDmmzmmir&rt? 
* «t #»§«#»©« * m# ©4 *> ±nfi k> n m t» j ^ fc« 

©*ny*H»8c, «**EE©fifi. flW©3£-&±**9 

[0 0 4 5] <T)1&M ; <i XOi'Sa U— : ^3 > 

5al/-ya >fc&g&/1^y-^£A;*J-f 3$t&<t:, 

© y; =l V—\ x 3 > SrSlff T-5 iCftWy -f X<D±£t$. 

CLfcOT, ifctty-f XOy5al/-ya >€r^fff -5 
fflfc«»y-fX©;*;SfcEi»S?-xy27U n?*-9 
(DfesEZ Plfigtc Lfc £ t J; 0 JM*/ -f X© yS a. 
->a>, ySal/->3>»[il^ ^7flJ&fi£fT? 

[0 0 4 6] 8 Otlt y -f X© ■> 5 a l/-y 3 > 

7jffiH, §83jtEl~6©t>CDf;:i3lAT, y5al/-ya so 
^ffOWJiSWWrb&Wy^ X®y5al/-ya >£ 

^X0y$al/-ya >SrHff "f -SiMt^tty -f X©* 
t^Ei^fx^i'U, /^^-^©ifclESRrflBfcLfc 
ditlct O^Wy-f X©~>3o. X3 ->5al/- 
y3>fe*0iiiA. »7 3 PJW£ff'3B*£«SIIIK^&< 
-r«dtJ&«"?tr*ttfeC» a-BB^©->3ik-->3 > 

4>fc<T5 SWy-<Xy5aU-y3>l:* « 

^■6I^M*S<-r-6J:t*«T**. iot, istM^m^ 

[0 0 4 7] ffi*a9©»S*y-fX©y5aU^y3 > 

m&zm-izv. ->3n.k-->3 ^frwtfiisww 

f z>rty y y -9^0^M<Dmm \zm ^-5 
©wan&ww-rsscsra— /\ o 7y-:y^H©w&i 50 



/<? 

y - * ^s©#*& sww-r % tz t> \z mw v tz&mm. 

al/-/3 >Hff©#4sSrWSffr?>A^y-^CD^3 
7Cft»->Sjl/-y3 >*fr'3EIK©Rj&«*<fcofc 

0, ^fc-rsffco-r*;! /17*-*©rj&j* 
c £*^*3©T?»fH$iBs$s*rr*£ tw 

[Bffl©ffiJ&fcK9I]'' 

[01] *5fiW©*Mi«»ll**'tJfc»y-fX©->3iU 

-->3 >7ji£©:7d— 3^-h0-ea53» 

-/a >*ffi07D-ft-hiT$5. 
[03] *f^©*j««3SK9i-rSfc«>©ft#*}BH 

[04] 3 £*-rfi^&»* 7 -UX» 

*JRHL;fc<hSr©&ja*Rfc:mtS«ffi©&l&i*HT& 

[0 5] *^0J©SISfi^J4S^-r{I^iS^&7-'Jx^: 
*R0BUfc<fc#©&»*ftfc^**«ffi©&l&i*HT* 

•5. 

[06] *580J©H)!ig^J5^lttsj ; r«>ttWy'fX%^ii 

[07] *%w(D^mmb*tt&m$Lmz&nz>ij!ii8 

*lf©'a^0T$.*„ 

[08] **«©*»« 6 *«WT*V'f^n^hiJy 
7W©igrM0T&3,, 

[09] *»W©*M«7**-r»»y-fX©>'3 3.l' 

[010] #»E©^*«9**-ritt*y-fX©->3 3. 

U-y 3 y^ffi©7 P-f 

[011] *ss9i©£Jt0ii os*-rtts*y-fX©->3 

al/-ya>^S©7D-ft-hit^5. 

[012] *f8fW©fie*«**1-tt»y'fX->5a.U- 
->a >yXfA@T^5. 

[W#©WM] 

1 S5c*fy-f Xv3ilx-V3 >ffl^E^i-^ • 

2 ftlfltfflCAD 

3 x— ^^-X 

4 ^U>h»« 

5 I C 

6 E$ 

7 x-^^-X 

8 A^y-^A^as 

9 wmatttx-tzmm 

1 0 ysii/-/3 >nf?©#«^m'ji' zmm 

11 ^y<X*©->3ily-->3 >*fTSH 
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12 -/Sil/- -/a >^*»ttJ^gU 

1 3 «*7^J»r-r^^ 

14 /l7^-^^SO#«^t<JifL^:^*©tB^^ 

15 /^*-^S©W&£¥Wir3$(i 

2 o m^n&^WM, 

2 1 f!^t(DA°;l'Xi|I 

2 2 m^<DiL*>±.tfK)tifm 

23 AVl/XipSr i <Di$M®L&7-VX.mMffll'fct 

24 /^;U7>i|@r2 O^IIS&7-'JX«Illtt 
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2 6 S@A2 GO&^&S^-'JX 

2 7 fl^iJI 

2 8 ftffi 

2 9 t/y > F 

3 0 
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